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COMPLEMENTARY

The term ‘‘complementary
and alternative methods’’

(CAM) refers to products and regimens that individuals may employ either to enhance wellness, relieve symptoms of disease and side effects
of conventional treatments, or cure disease. CAM articles provide evidence-based information on promising complementary and alternative
methods, and inform clinicians of methods that may harm patients.
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ABSTRACT

Many people with cancer experience pain, anxiety, and mood disturbance. Con-

ventional treatments do not always satisfactorily relieve these symptoms, and some patients
may not be able to tolerate their side effects. Complementary therapies such as acupuncture,
mind-body techniques, massage, and other methods can help relieve symptoms and improve
physical and mental well-being. Self-hypnosis and relaxation techniques help reduce procedural pain. Acupuncture is well documented to relieve chronic cancer pain. Massage and
meditation improve anxiety and other symptoms of distress. Many dietary supplements contain
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biologically active constituents with effects on mood. However, not all complementary therapies
are appropriate or useful, and even helpful complementary modalities may not be optimal under
some circumstances. Situations when precaution is indicated include acute onset of symptoms and severe symptoms, which require
immediate mainstream intervention. Dietary supplements are associated with serious negative consequences under some circumstances. The authors summarize the research on these modalities and discuss the rationale, expectation, and necessary precautions
involved with combining complementary therapies and mainstream care. Practical clinical issues are addressed. (CA Cancer J Clin
2005;55:109 –116.) © American Cancer Society, Inc., 2005.

INTRODUCTION

People with cancer commonly experience a range of symptoms, including pain and various types of physical and
emotional distress. These symptoms span the course of the disease. Immediately after diagnosis, anxiety and other
mood disturbances may occur, and these can fluctuate over time in response to remission, recurrence, and the
diagnosis of refractory disease. During treatment, nausea, vomiting, and procedure-related pain and distress are
encountered. Pain, distress, and depression are important target symptoms in end-stage patients under palliative care.
Conventional treatments do not always satisfactorily relieve these symptoms, and some patients may not be able
to tolerate their side effects. Complementary therapies such as acupuncture, mind-body techniques, massage, and
other methods can relieve symptoms and improve physical and emotional well-being when used in conjunction with
mainstream care. An important distinction must be made between complementary therapies and “alternative
therapies,” which are unproven methods typically promoted for use instead of conventional cancer treatment. They
can be harmful and often are bogus.1
By combining the best of complementary modalities with mainstream conventional therapies, we can practice
“integrative medicine.” Here we discuss how clinicians can integrate conventional and complementary therapies
most effectively into the overall strategy of symptom control in patients with cancer (Table 1). Some complementary
therapies are passive (eg, background music, massage therapy, acupuncture), while others require active patient
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TABLE 1

Definition of Modalities

Modality
Massage therapy
Mind-body, other relaxation techniques
Music therapy
Acupuncture therapy

Dietary supplements

Definition
Group of systematic and scientific manipulations of body tissues best performed with the hands
to affect the nervous and muscular systems and general circulation.
Methods that emphasize mind-body interactions with intended benefits that include relaxation
and emotional well-being.
The use of music to help treat neurologic, mental, and behavioral disorders.
Treatment of symptoms involving the insertion of needles along specific pathways. Placement
varies by problem. It is sometimes used in conjunction with heat, moxibustion, acupressure,
or electric stimulation.
Products in capsule, tablet, liquid, or dried form, including vitamins, proteins, herbs, and other
over-the-counter substances.

participation (eg, self-hypnosis, yoga, meditation). Patient preference is an important issue,
as many patients prefer passive interventions,
while others seek active means of participating
in their own care, and still other patients prefer
both, depending on the problem they hope to
address. This article deals with potentially useful complementary therapies and with herbs
and other botanicals. Discussion of complementary therapies for mood disorders such as
depression and anxiety follows a review of pain
management; implications for clinicians conclude this review.

CANCER-RELATED PAIN

Pain experienced by cancer patients can result from diagnostic or therapeutic procedures,
direct tumor involvement, long-term effects of
treatment, or unrelated benign conditions. Pain
can be nociceptive or neuropathic. The latter is
often more difficult to treat. Some cancer patients have a combination of the two types of
pain.2– 4
National Comprehensive Cancer Network
guidelines recommend consideration of nonpharmacologic modalities such as massage, acupuncture, imagery/hypnosis, and relaxation
training if pain scores remain 4 or above on a
10-point scale following reevaluation and
modification of pharmacologic management.5
In the absence of specific guidelines concerning
when and how to incorporate complementary
therapies, such decisions typically are based on
clinical judgment and patient preference. Risk/
benefit ratio is an additional useful guideline.
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Procedural Pain

Complementary therapies can lessen procedural pain. Fear, anxiety, and tension heighten
pain perception, more so in procedural than in
chronic pain. Although this is especially noticeable in pediatric patients, even adult patients
may be fearful and uncomfortable with the
sense of lack of control. This may result in poor
cooperation during procedures, leading to usually unnecessary amounts of analgesics and sedatives. Complementary modalities before and
during procedures can help reduce these problems.
Complementary therapies have been studied
in clinical trials for pain and distress associated
with lumbar puncture, catheter placement,
bone marrow aspiration, endoscopy, and skin
and breast biopsy. Most studies show beneficial
effects.6 – 8 For example, 30 pediatric patients
undergoing bone marrow aspiration were randomized to hypnosis, a package of cognitive
behavioral coping skills, or no intervention.
Those who received either hypnosis or cognitive behavioral therapy experienced more pain
relief than control patients. The effects were
similar between hypnosis and cognitive behavioral therapy. Both therapies also reduced anxiety and distress, with hypnosis showing greater
effectiveness.9
Patients can be taught mind-body techniques such as self-hypnosis, guided imagery,
and relaxation techniques to use before and
during painful or stressful procedures, chemotherapy, or radiation therapy. Patients
typically learn these techniques quickly. After a few sessions, they can continue to self-
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treat, making these techniques convenient
and cost effective and providing them with a
degree of control. Patients with substantial
anxiety or fear about pending procedures or
who need an enhanced sense of control
should be considered for these interventions.
Given available resources, mind-body techniques can be taught to pediatric cancer
patients requiring repeated invasive procedures, such as bone marrow aspiration. General anxiety, which is common among cancer
patients, also may be relieved with these procedures; here patient preference and risk/
benefit ratio are paramount considerations.
The benefit of music therapy for procedural
pain is only recently a subject of methodologically sound study, and results are equivocal. In
one investigation, some patients preferred to
concentrate on the medical procedure rather
than on the music.10
Pain Due to Direct Tumor Involvement

Most cancer pain comes from the invasion of
tissue by tumor or its pressure on nerves. Identification and treatment of the underlying lesion is
imperative for both pain control and to prevent
further damage. For example, epidural metastases
with impending spinal cord compression require
treatment with steroids, radiation, chemotherapy,
or neurosurgery. Abdominal pain due to obstruction of hollow organs requires evaluation for surgical intervention. Meanwhile, analgesics should
be administered. In the acute setting, complementary therapies alone do not provide adequate
pain control and are impractical, as using them
typically requires multiple evaluations and interventions over a short period of time.
After the acute phase of pain management,
emphasis shifts to sustaining pain relief, controlling symptoms to minimize side effects, and
to psychosocial issues. The negative impact of
side effects can increase with chronicity. For
example, chronic constipation caused by opioids may lead to laxative abuse, causing further
difficulty with bowel management. Chronic
nonsteroidal anti-inflammatory drug use is associated with increased risk of gastrointestinal
bleeding. Both chronic pain and chronic opioid use are associated with depression. Some

patients develop a tolerance to opioids, requiring high dosages and frequent drug rotation.
For patients with difficult-to-control chronic
pain, complementary therapies should be considered. Although randomized trial data are not
yet reported on this issue, it is reasonable to
suggest that complementary interventions can
reduce the level of analgesics required by some
patients, hence reducing risks associated with
chronic opioid or nonsteroidal anti-inflammatory drug use. Given the cognitive/emotional sequelae of substantial opioid use, it is
likely that these patients would benefit primarily from passive complementary interventions,
such as massage therapy.11
Mind-body techniques can be particularly
useful for patients who prefer active involvement and participation. Relaxation and imagery training can reduce pain and analgesic use,
thus reducing analgesic side effects in some
patients.12,13 Hypnosis for cancer-related pain
is supported by a systematic review14 and was
found to be effective for mucositis pain in a
randomized, controlled trial.15 Neuropathic
pain usually does not respond to analgesics
alone. Even with adjunct medications, many
patients continue to experience this type of
pain. Surgical interventions are invasive and
associated with complications. In these patients, mind-body techniques may be especially
worthwhile, as they may alter the perception of
pain.
Pain tends to become laced with anxiety and
depression in patients faced with months or years
of chronic pain, and these problems can affect
caregivers as well as patients. Because some complementary therapies can reduce mood disturbance as well as physical symptoms, as discussed
elsewhere in this article, they can improve quality
of life in general.
Massage therapy or reflexology (foot massage)
may be beneficial for patients with chronic cancer
pain and is increasingly available in hospital programs. Reduction of pain and anxiety has been
demonstrated in randomized, controlled trials16
and also has been shown in the largest cancer data
set reported.11 This intervention is safe when
given by properly trained massage therapists (Memorial Sloan-Kettering Cancer Center offers a
course for certified massage, teaching safe and
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effective practice with cancer patients). Most patients feel better after massage therapy, and it may
also result in substantial relief. Receipt of massage
therapy is dependent on availability and economic factors.
Acupuncture is widely used for noncancer
pain. It relieves both acute pain, such as postoperative dental pain, and chronic pain, such as
headache.17,18 Whether acupuncture relieves
musculoskeletal pain is controversial,19 although
it was shown to influence the production of
endogenous opioid neurotransmitters.20 Several
single-arm studies found reduction of cancer
pain, although lack of controls limited their conclusions.21–23
A recent randomized, single-blinded, placebo-controlled trial tested auricular acupuncture for cancer patients who still experienced
pain despite stable analgesic treatment. Ninety
patients were randomized to one of three
groups—needles placed at correct acupuncture
points (treatment group), needles placed at nonacupuncture points, or application of pressure at
nonacupuncture points (control groups). Pain
intensity decreased by 36% at 2 months from
baseline in the treatment group, a significant difference compared with the two control groups,
where little pain reduction was seen.24 These
results are especially important because many patients in this trial had neuropathic pain that was
refractory to conventional treatment.
Acupuncture needles are filiform, sterile,
single-use needles that are thinner than insulin
needles. Insertion of acupuncture needles causes
minimal or no pain and much less tissue injury
than phlebotomy or parenteral injection. Many
patients find acupuncture treatment relaxing.
However, even with the practice of aseptic technique, it is prudent not to give acupuncture to
patients with neutropenia, thrombocytopenia, or
risk of endocarditis due to heart valve abnormality. The current expense and inconvenience of
frequent visits to acupuncturists are the most
common barriers to acupuncture treatment.
Pain as a Sequela of Cancer Treatment

Chemotherapy, radiation therapy, and surgery may have long-term sequelae, including
posttreatment neuropathic pain syndromes that
112
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are difficult to manage. In the authors’ clinical
experience, acupuncture appears to ameliorate
persistent neuropathic pain associated with
thoracotomy, mastectomy, and radical neck
dissection.
Chemotherapeutic drugs such as taxanes or
platinum agents can cause peripheral neuropathy
for which there is no reliable treatment. Dietary
supplements vitamin E, alpha-lipoic acid, and
glutamine showed promise in preliminary trials.25–27 Mind-body techniques and massage have
been studied only outside of oncology, where
trials of diabetic neuropathy, carpel tunnel syndrome, and human immunodeficiency virusrelated neuropathy found mixed results.28 –31
ANXIETY AND OTHER MOOD DISTURBANCES

Cancer and its treatment typically evoke distress and emotional anguish. Patients experience
fear of death, pain, disfigurement, disability, disruption of relationships, and many other distressing feelings. Depression is highly prevalent in
cancer patients, where it is often underdiagnosed.32,33 Pharmacologic interventions such as
anxiolytics and antidepressants are effective in
ameliorating these symptoms, although side effects or suboptimal relief are experienced by some
patients. Complementary therapies may be used
as low cost, convenient adjuncts to pharmacologic agents.
Mind-body interventions, acupuncture, massage therapy, and music therapy have been
studied as treatments for mood disturbance. Relaxation techniques, guided imagery, and meditation were investigated in several randomized,
controlled trials and improved anxiety, depression, and other symptoms of distress.34 –36 In one
study, improvements were maintained at 6month follow-up.37 Acupuncture may reduce
preoperative anxiety,38 but there is no report of
its direct effects on general anxiety in cancer
patients. Two single-arm pilot studies of acupuncture showed decreased mood disturbance
associated with hormonal treatment in breast and
prostate cancer patients.39,40 Controlled trials
show that massage therapy also can enhance
mood.41– 43 Music therapy is a noninvasive and
inexpensive intervention that appears to reduce
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reduce the amount of medication needed. They
also empower patients to gain some control over
their well-being and provide a sense of participation in the healing process. Many cancer patients
use complementary and alternative medicine
(CAM) therapies on their own; it is clinically
important that their physicians and other health
professionals guide patients away from bogus
therapies and toward appropriate complementary
interventions.
Some patients use herbs and dietary supplements for relief of anxiety, depression, and
physical symptoms. These products are readily
available as dietary supplements. Indeed, many
botanicals contain biologically active substances
that can effectively change mood or relieve pain.
However, herbs and other botanical products
should not be used during chemotherapy, radiation, or when surgery is planned, as they can
interfere with prescription medications, alter coagulation, modulate the level and activity of
drug-metabolizing enzymes, and produce herbdrug interactions.45 For example, St. John’s Wort
treats mild and moderate depression46 – 48 but adversely impacts the efficacy of some chemotherapy and other prescription medications.49 –54
Table 2 lists botanicals that patients often use for
mood disturbance and indicates their biologic
activities and potential adverse effects.
Some studies of dietary supplements for mood
disturbance have been conducted. S-Adenosylmethionine was found to have an antidepressant

mood disturbance in patients experiencing the
stress of pending bone marrow transplantation.44
Given the current level of evidence and the
risk/benefit factor, complementary modalities
should be considered for appropriate patients. Patients with mood disturbance require evaluation
first to uncover any problems requiring immediate psychiatric referral, such as panic attack or
suicidal ideation, before complementary therapies
are considered. Patients who do not require immediate intervention can be further stratified.
Those with recent onset of symptoms may be
candidates for complementary therapies, as they
are likely to be diagnosed with adjustment disorder. For them, anxiolytics may bring unnecessary side effects. Antidepressants require
weeks to show an effect. Mind-body techniques in particular can help these patients
cope with distressful situations, such as learning the news of cancer diagnosis or recurrence. In addition, complementary therapies
avoid the stigma that patients sometimes associate with psychotherapy and psychotropic
mediations, and they (with the exception of
certain dietary supplements) are quite safe.
For patients with long-standing symptoms and
established diagnoses of general anxiety or major
depression, pharmacologic interventions remain
the most effective measures. Even with these patients, however, discussion will identify those
who desire and could benefit from complementary therapies. Complementary modalities may
TABLE 2

Common Herbs Used for Mood Disturbance*

Name

Used For

Known Effects

Kava Kava

Anxiety

Anxiolytic

Ephedra (Mahuang)
Valerian

Asthma, stimulant, appetite suppressant
Sleep aid

St. John’s Wort

Depression, seasonal affective disorder,
and anxiety55

Passionflower

Insomnia, anxiety, epilepsy, neuralgia,
and opiate or benzodiazepine
withdrawal
Dementia, peripheral vascular
disorders, sexual dysfunction, and
hearing loss

Adrenergic agonist
Appears to be mediated through gammaaminobutyric acid and benzodiazepine
pathway
Inhibits the reuptake of serotonin, dopamine,
norepinephrine, gamma-aminobutyric acid,
and L-glutamine in vitro
May cause activation of gamma-aminobutyric
acid receptors

Ginkgo biloba

Improves cognition, activities of daily living,
and mood and emotional function

Adverse Reactions
Additive effects with central nervous system
depressants, hepatotoxicity
Heart attack, seizure, psychosis
Additive effects with barbiturates and
benzodiazepines, withdrawal syndrome
Interacts with the drug metabolizing enzyme
CYP 3A4, lowers efficacy of irinotecan
and tamoxifen, among others
May potentiate the sedative effect of
centrally acting substance
A few case reports of spontaneous bleeding
and seizures

*Not recommended for cancer patients.
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effect comparable with that of standard tricyclics.56 It may induce mania in bipolar patients.
Phenylalanine enhances the effects of monoamine
oxidase inhibitors.57 Omega-3 polyunsaturated
fatty acids, particularly docosahexaenoic acid,
may have mood-stabilizing effects.58 Low folate
level was associated with poorer response to fluoxetine.59 Despite these benefits, dietary supplements are highly problematic in cancer patients.
Patients often harbor the misconception that because dietary supplements are natural, they are
always safe and free of side effects. This is far from
accurate. Lack of product standardization and inadequate quality control during manufacturing
and packaging are significant problems. The constituents and amount of active ingredient, if
known, vary considerably by manufacturer and
batch. The inconsistency and complexity of these
products may produce unpredictable adverse effects or interactions with prescription medications.
Tryptophan, for example, used to enhance the
effects of antidepressants,60 is no longer marketed
in the United States after contaminated tryptophan was associated with eosinophilia-myalgia
syndrome.61 St. John’s Wort can induce the
expression of the cytochrome P450 CYP3A4
isoform, an enzyme involved in drug metabolism. When St. John’s Wort and irinotecan are
coadministrated, the serum level of an active metabolite of irinotecan is lowered, indicating detrimental impact on cancer treatment efficacy.49
Patients should be educated about the problems
of taking botanical supplements while under
cancer treatment or with any prescription medication.62 Memorial Sloan-Kettering Cancer
Center regulations preclude their use during
active cancer treatment.
IMPLICATIONS FOR CLINICIANS

Complementary therapies are helpful for some
but not all patients. Parameters that identify
“good responders” are lacking. Complementary
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